Overexpression of Nd1, a novel Kelch family protein, in the heart of transgenic mice protects against doxorubicin-induced cardiomyopathy.
Doxorubicin is one of the most effective drugs available for cancer chemotherapy. However, the clinical use of doxorubicin has been greatly limited because of severe side effects on cardiomyocytes. Since Nd1-L, a novel actin-binding protein, is expressed most abundantly in the heart of adult mice, we examined a role of Nd1-L in doxorubicin-induced cardiomyopathy. When doxorubicin (5 mg/kg x 4 times) was injected into adult mice at a 3-day-interval, approximately 50% of injected mice died within 4 weeks of the first injection. Nd1-L mRNA expression in the heart decreased within 3 weeks after the first injection and many cardiomyocytes of injected mice died by apoptosis. Overexpression of Nd1-L in the heart of transgenic mice protected the cardiomyocytes from apoptosis and improved survival rate after doxorubicin injection. Furthermore, activation of Erk1/2 was observed in cultured cells overexpressing Nd1-L. Thus, Nd1-L plays a critical role in protecting the heart from doxorubicin-induced cardiomyopathy.